The relationship between 1,203 measurements of scrotal circumference and testicular consistency, usually made at 6-month intervals, and body weight in 411 Holstein bulls, primarily 6 to 72 months of age, were analyzed. All bulls were weighed within 14 days of testicular measurement. The relationship between body weight in kg (Y) and bull age in months (X) is described by the regression equation, ~ = -65.18 + 42.14 X -. 
months (X) is described by the regression equation, ~ = -65.18 + 42.14 X -.39 X 2, (r = .96). The equation that describes the relationship between body weight in kg (X) and scrotal circumference in cm (Y) is, Y = 22.53 + .032 X -.000013 X 2, (r = .81). The linear regression equation relating average testicular tonometer deflections in mm (Y) and bull weight in kilogram (X) is ~' = 15.35 -.0028 X, (r = -,45). When age was held constant the partial correlation between scrotal circumference and body weight was .58 (P<.01). Thus, as expected, body and testis size were correlated, but reports of similar relationships often have ignored the common and considerable influence of age. There was no uniform relationship between body weight and testicular consistency, although the partial correlation of -. 16 (P<.01) indicates that heavier bulls, and perhaps those which were fatter, tended to have softer testes. Bulls with large testes may be larger, partly because of an anabolic effect of androgens, but this is speculative because these data do not permit distinction between a causal .and
INTRODUCTION
Scrotal circumference (SC) is highly correlated both with testis weight (Coulter and Foote, 1976b; Hahn et al., 1969b) and with spermatozoal output in growing bulls (Almquist and Amann, 1961; Amann, 1970; Amann and Almquist, 1962; Boyd and VanDemark, 1957; Hahn et al., 1969b; Willett and Ohms, 1957) , and testicular consistency (TC) is correlated (.66) with fertility (Foote et al., 1970; Hahn et al., 1969a) . These testicular traits also are heritable (Coulter et aL, 1976c; Stemmler et al., 1973) . If these traits are to be considered for incorporation into management and breeding programs it is desirable that their relationship to other traits be understood. Among the reported causes of variation in testicular measurements are age of bull, breed, bull stud (Coulter et aL, 1975) and year and season of measurement (Coulter and Foote, 1976a) . Age had a pronounced effect, particularly on testis size, but it was not possible from the data previously available to determine to what extent body weight (BW), as opposed to age, was associated with testicular development. The present study was instigated when data became available permitting separation of the effects of age and BW, as related to testis characteristics of bulls. 3 Department of Animal Science.
MATERIALS AND METHODS
Twelve hundred and three measurements of BW, SC (Foote, 1969) and TC (Foote et al., 1970; Hahn et aL, 1969a) were taken from 411 Holstein bulls at American Breeders Service, Inc., DeForest, Wisconsin primarily during the time they were being held in groups until genetic "proofs" were available. The bulls were mea-1076 JOURNAL OF ANIMAL SCIENCE, Vol. 44, No. 6 (1977) sured in early fall of 1969 through 1973 and in the late spring of 1970 and 1971. Not all bulls were measured in each 6-month period. If a bull was measured more than once within a 6-month period, the values obtained nearest to the centering date were chosen. Testicular and BW measurements were taken within 14 days of each other. Testicular consistency was expressed as the average deflection of weak and strong spring tonometers in mm (Coulter et al., 1975) ; Hahn et al., i969a) . Feeding and handling have been described previously (Calo et al., 1973) .
Simple and partial correlation coefficients and regression equations were calculated to describe the relationship of BW of the bulls at different ages to SC and TC. Linear quadratic and cubic regression equations were fitted to the data and the equations presented are the simplest that accounted for most of the variation also accounted for by more complex polynomials. Simple correlations were calculated for the various combinations of traits within 6-month age intervals. Also partial correlation coefficients were calculated, as described by Steel and Torrie (1960) , holding age constant within 6-month age groups by linear regression.
RESULTS AND DISCUSSION
The basic set of data obtained is summarized in table 1. Bulls grew rapidly and approximately linearly up to 24 months of age (figure 1). The growth rates are equivalent to those reported on a previous sample of bulls raised under similar conditions (Calo et aL, 1973) and ap-9 proached the growth reported for young Holstein bulls on high levels of experimental feeding (Bratton et al., 1959) . This growth rate may reflect the capacity to attain larger body size associated with several generations of selecting bulls in artificial breeding based upon daughters with high milk yields. Growth rate slowed as mature BW was reached by 4 years of age. The curvilinear growth curve appears to be well described by the model chosen, as the multiple correlation coefficient was .96 (P<.O1). Scrotal circumference (table 1) 1), but testes tended to reach mature size more rapidly, as indicated by the eurvilinear relationship between SC and BW (figure 2). While the correlation (r = .81, P<.01), is substantial, there is considerable variation in SC among bulls with the same BW. This is consistent with an earlier report (Coulter et al., 1975) , and the range in testicular weights found by Amann (1970) among bulls with similar BW at slaughter. Figure 3 illustrates the linear relationship between TC and BW. There was much variation in TC at a given BW, which accounts for the correlation coefficient of only -.45. Firmness of the testis decreases with age (Coulter et al., 1975) , and this is reflected in the change with increasing BW associated with increasing age.
Simple and partial correlation coefficients, between BW and SC as well as BW and TC were calculated for animals grouped by 6-month age intervals (table 2) . Correlations between BW and SC were greater than 0 (P<.01) during the period of most rapid growth. Overall, 64% of the variation in SC was accounted for by BW (R 2 = .64), but when age was held constant this was reduced (R 2 = .33). Thus, as expected, but sometimes overlooked or ignored, larger bulls tended to have larger testes, irrespective of age. A similar relationship has been found in beef bulls on performance test (G. H. Coulter, unpublished, 1976) .
There was no consistent pattern of relationship within age groups between TC and BW (table 2). The partial correlation coefficient, holding age constant, was -.16. This low but significant (P<.01) correlation signifies a tendency for heavier bulls to have softer testes, but accounts for only 3% of the variation. As the effect appears to be associated mostly with mature bulls, where growth has ceased, it may reflect the degree of fat in the scrotum or possibly an effect of fatness on testicular firmness. It would be of interest to investigate, particularly in beef bulls, the relationship between body and testicular fat and reproductive performance.
Whether the relationship between body and testis size, within age groups, reflects only common factors responsible for growth of both, or whether bulls with larger testes have, as a consequence, greater growth potential cannot be answered by these data. However, biological methods of increasing rate of gain as opposed to use of additives are of increasing importance. Furthermore, the possible relationship of testicular size to semen traits (Hahn et al., 1969b) and also possibly to reproductive performance in females of several species (Land, 1973; Land and Cart, 1975; Proud et aL, 1976) are all indicative of the importance of further investigating testicular development and function.
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